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For; SYSTEM AND METHOD USING THERMAL IMAGE ANALYSTS FOR POLYGRAPH TESTING 

Amepdments to the Claims 
This listing of claims replaces all prior versions, dnd listings, of claims in the above- 
identified application: 

1 . (currently amended) A method for use in detecting deception of a person, the method 
comprising: 

providing a plurality of frames of thermal image data of at least a region of a face of a 
person; and 

transforming the thermal image data to blood flow rate data for use in determining 
whether the person is deceptive or non-deceptive, wherein iransforming the thermal image data 
comprises calculating change of blood flow rate over the plurality of frames based on the 
thermal image data. 

2. (original) The method of claim X , wherein determining whether the person is deceptive or 
non-deceptive comprises classifying the person as deceptive or non-deceptive based on a change 
of blood flow rate over time in the at least one region of the face. 

3. (previously presented) The method of claim 1 , wherein transforming the thermal image 
data comprises transfomiing the thermal image data using a thermodynamic model where 
change of blood flow rate is inversely proportional to the square of skin temperature deviation 
from a core temperature of a human body. 

4. (original) The method of claim 1 , wherein providing the thermal image data comprises 
providing thermal image data of at least a region proximate an eye of the person. 

5. (original) The method of claim 1, wherein providing the thermal image data comprises 
providing thermal image data of more tlian one region of the face of the person. 
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6. (original) The method of claim 1 , wherein providing thermal image data comprises: 
asking the person a question to elicit a response therefrom; 

focusing a thermal infrared image device operable to provide thermal image data on at 
least the region of the face of the person; and 

capturing thermal image data during at least a period of time during at least the response 
from the person. 

7. (original) The method of claim 6, ^^^erein determining whether the person is deceptive or 
non-deceptive based on the blood flow rate data comprises determining whether the person is 
being deceptive or non-deceptive with respect to the response to the question. 

8. (currently amended) Tlie method of claim 1 , wherein providing thermal image data 
comprises: 

focusing a thermal infrared image device operable to provide thermal image data on at 
least the region of the face of the person; 

capturing the nluialitv of frames of thermal image data during at least a period of time; 

and 

tracking movement of at least the region of the face of the person. 

9. (currently amended) The method of claim I » wherein the method frmher comprises 
providing measurement of o ne or moie at least one physiological parameters different than 
change of blood flow rate obtained using thermal image data, and further wherein detemunmg 
whether the person is deceptive or non-deceptive comprises determining whether the person is 
deceptive or non-deceptive based on change of blood flow rate obtained using thermal image 
data and the one o r mo re .at_least_one physiological parameters. 

1 0. (currently amended) The method of claim 9, wherein determining whether the person is 
deceptive or non-deceptive comprises: 
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making a preliminary dctcrminalion of whether the person is deceptive or non-deceptive 
based on the one or mo r e at ]ea5t one physiological parameters and making preliminary 
determination based on change of blood flow rate obtained using thermal image data; and 

confirming one preliminaiy determination by comparing it to the other. 

1 1 . (cmrently amended) The method of claim 9, wherein providing measurement of one o r 
more at least one physiological parameters comprises providing measurement of the o ne or moie 
at least one physiological parameters using at least one invasive techtiique. 

1 2. (cuuently amended) A system for use in detecting deception of a person, the system 
comprising: 

a thermal infrared image device' operable to provide a oluralitv of frames of thermal 
image data of at least a region of a face of a person; and 

a computing apparatus operable upon the theimal image data to transfoim the thermal 
image data to blood flow rate data for use in determining whether the person Is deceptive or non- 
deceptive, wherein the fransformation of the themia] imape data to blood flow rate data 
comprises a calculaicd chang e o f calculating change of blood flow rate over the plurality of 
frames based on the the rmal imaac data . 

13. (original) The system of claim 12, wherein the computing apparatus is further operable to 
classify the person as deceptive or non-deceptive based on a change of blood flow rate over time 
in the at least one region of the face. 

14. (previously presented) The system of claim 12, wherein the computing apparatus is 
fiirther operable to transform the thermal image data using a thermodynamic model where 
change of blood flow rale is inversely proportional to the square of skin temperature deviation 
from a core temperature of a human body. 
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15. (original) The system of claim 12, wherein the thennal infrared image device is operable 
to provide theiTnal image data of at least a region proximate an eye of the person. 

1 6. (original) Tlie system of claim 12, wherein the thermal infrared image device is operable 
to provide thermal image data of more than one region of the face of the person. 

17. (original) The system of claim 12, wherein Ihe thermal infrared image device is operable 
to capture thermal image data during at least a period of time during at least an elicited response 
fix>m the person. 

1 8. (original) The system of claim 1 7, wherein the computing apparatus is operable to 
determine whether the person is deceptive or non-deceptive based on the blood flow rate data, 
corresponding to the themnal image data captured during at least the elicited response. 

1 9. (currently amended) The system of claim 12, wherein the thennal infi^d image device 
is operable to capture the plurality of frames of thennal image data during at least a period of 
time, and further wherein the computing apparatus is further operable to track movement of at 
least the region of the face of the person during the period of time. 

20. (currently amended) The system of claim 12, wherein the system fiirther comprises 
means for providing measurement of one or mo r e at least one physiological parameters ditlerent 
than change of blood flow rate obtained using thermal image data, and further wherein the 
computing apparatus is operable to determine whether the person is deceptive or non-deceptive 
based on the blood flow rate data obtained using thermal image data and the one or inoie at least 
one physiological parameters, 

21 . (currently amended) The system of claim 20, wherein the computing apparatus is further 
operable to make a preliminary determination of whether the person is deceptive or non- 
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deceptive based on the o ne ui moic at least one physiological paramelers and to make a 
preliminary determination of whether the person is deceptive or non-deceptive based on the 
blood How rate data obtained using thermal image data, and thereafter, the computing apparatus 
is operable to confirm one prclinunaxy determination by comparison to the other, 

22. (currently amended) The system of claim 20, wherein the means for providing 
measurement of one o r m o re at least one physiological parameters different than change of blood 
flow rate obtained using thennal image data comprises one o r mere Invasive means for 
providing invasive measurement of one or moie at least one physiological parameters different 
than change of blood flow rate. 

23. (currently amended) A polygraph method for use in determining whether a person is 
being deceptive or non-deceptive with respect to a response elicited from the person, the method 
comprising: 

capturing a pluralitv of frames of thermal image data from at least one region of the face 
of the person during at least the elicited response; 

transforming tlie thennal image data to blood flow rate data, wherein transforming the 
thermal i mage data to blood flow rate data comprises a calculated cliangc of blood flow rate o v er 
time iu Hit at least o ne reaion of the face calculating change of blood flow rate over the pluralitv 
of the frames based o n the thermal image data : and 

classifying Ihe person as deceptive or non-deceptive with respect to the elicited response 
based on the blood flow rate data. 

24. (previously presented) The method of claim 23, wherein transforming the thermal image 
data comprises transforming the thermal image data using a thermodynamic model where 
change of blood flow rate is inversely proportional to the square of skin temperature deviation 
from a core temperature of a human body. 
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25. (original) The method of claim 23, wheiein capturing the thermal image data comprises 
capturing thermal image data of at least a region proximate an eye of the person. 

26. (original) The method of claim 23, wherein capturing the thermal image data comprises 
capturing chennal image data of more than one region of the face of the person. 

27. (original) The method of claim 23, wherein the method further comprises tracking 
movement of at least the region of the face of the person during the capturing of the thermal 
image data. 

28. (currently amended) The method of claim 23, wherein the niethod further comprises 
providing measurement of one or more at least one physiological parameters different than the 
change in blood flow rate obtained using thermal image data, and wherein classifying the person 
as deceptive or non-deceptive comprises determining whether the person is deceptive or non- 
deceptive based on the change of blood flow rate and the o ne o r more at least one physiological 
parameters. 

29. (currently amended) The method of claim 28, wherein providing measurement of the one 
or more at least one physiological parameters comprises providing measurement of o ne or more 
at least one physiological parameters different than blood flow rate data obtained using thermal 
image data using at least one invasive method. 

30. (currently amended) A method for use in monitoring blood flow rate, the method 
comprising: 

providing a plurality of frames of thermal image data of at least a region of a face of a 
person; and 

transforming the thermal image data to blood flow rate infomiatio n, wherein 
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transfoiming the thennal image data to blood flow rate information comprises comprisiji g- a 
calculated cliAiige in calculating change of blood flow rate over the plurality of the frames , 

3 1 . (previously presented) The method of claim 30, wherein transforming the thermal image 
data comprises transforming the thermal image data using a thermodynamic model where 
change of blood flow rate is inversely proportional to the square of skin temperature deviation 
from a core temperature of a human body. 

32. (original) The method of claim 30, wherein providing the thermal image data comprises 
providing themial image data of at least a region proximate an eye of the person. 

33. (original) The method of claim 30, wherein providing the thermal image data comprises 
providing thermal image data of more than one region of the face of the person. 

34. (currently amended) The method of claim 30, wherein providing thermal image data 
comprises: 

focusing a thermal infrared image device operable to provide thermal image data on ai 
least the region of the face of the person; 

capturing the plurality of frames of thermal unage data during at least a period of lime; 

and 

tracking movement of at least the region of tlie face of the person. 

35. (original) The method of claim 30, wherein the method further comprises determining a 
physiological state of the person based on the blood flow rate information. 

36. (currently amended) A system for use in monitoring blood flow rate, the system 
comprising: 

a thermal infrared image device operable to provide a plurality of frames of thermal 



PA6E1Q«S'RCVDAT4/29i20D4 2:42:13PM [Eastern DayligM 



04/29/2004 13:44 FAX 6123051228 



MUETING RAASCH GEBHARDT 



Soil 



Amendment and Response 9 
Seriall^o. JO/0O8J92 
Confirmation No. 3013 

System and Method Usin^ Thermal Jmaze Analysis for Polvsraph Test ins 

image data of at least a region of a face of a person; and 

a computing apparatus operable upon the thermal image data to transform the thermal 
image data to blood flow rate informatio n, vyhercin the transformation of the thermal image data 
to blood fl ow rate data comprisea com p risi i nj a calculated chaii^c of calculating chanpe of blood 
flow rate over the plurality of the frames based on the thermal imaee . 

37. (previously presented) The system of claim 36» wherein the computing apparatus is 
operable to transform the thermal image data using a thennodynamic model where change of 
blood flow rate is inversely proportional to the square of skin temperature deviation jBrom a core 
temperature of a human body. 

38. (original) The system of claim 36, wherein the computing s^aratus is further operable to 
detennine a physiological state of the person based on the blood flow rate information. 

39. (original) Tlie system of claiin 36« wherein the thennal infrared image device is operable 
to provide thennal image data of at least a region proximate an eye of the person, 

40. (currently amended) The system of claim 36, wherein the thermal infrared image device 
is opemble to capture the plurality of frames of thermal image data during at least a period of 
time, and further wherein the computing apparatus is further operable to track movement of at 
least the region of the face of the person during the period of time. 

41 . (new) A method for use in detecting deception of a person, the method comprising: 
providing thermal image data of at least a region of a face of a person; and 
transforming the thermal image data to blood flow rate data for use in determining 

whether the person is deceptive or non-deceptive, wherein iransfonning the thermal image data 
comprises transforming the thennal image data using a thermodynamic model where change of 
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blood flow rate is inversely proportional to the square of skin temperature deviation from a core 
temperature of a human body. 

42- (new) The method of claim 4 1 , wherein determining whether the person is deceptive or 
non-deceptive comprises classifying the person as deceptive or non-deceptive based on a change 
of blood flow rate over time in the at least one region of the face. 

43. (new) The method of claim 41 , wherein providing the thermal image data comprises 
providing thermal image data of at least a region proximate an eye of the person. 

44. (new) The method of claim 41 , wherein providing thermal image data comprises: 
asking the person a question to elicit a response therefrom; 

focusing a thermal infrared image device operable to provide thermal image data on at 
least the region of the face of the person; and 

capturing themial image data during at least a period of time during at least the response 
from the person. 

45. (new) A system for use in detecting deception of a person, the system comprising: 
a thermal infrared image device operable to provide ihermaj image data of at least a 

region of a face of a person; and 

a computing apparatus operable upon the thermal image data to transform die thermal 
image data to blood flow rate data for use in determining whetlier the person is deceptive or non- 
deceptive, wherein transforming the thermal image data comprises using a thermodynamic 
model where change of blood flow rate is inversely proportional to the square of skin 
temperature deviation from a core temperature of a human body. 
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46. (new) The system of claim 45, wherein the computing apparatus is further operable lo 
classify the person as deceptive or non-deceptive based on a change of blood flow rate over time 
in the at least one region of the face. 

47. (new) The system of claim 45, wherein the theimal infrared image device is operable to 
provide thermal image data of at least a region proximate an eye of the person. 

48- (new) The system of claim 45, wheiein the thermal infrared image device is operable to 
capture thennal image data during at least a period of time during at least an elicited response 
from the person, and further wherein the computing apparatus is operable to determine whether 
the person is deceptive or non-deceptive based on the blood flow rate data corresponding to the 
thennal image data captured during at least the elicited response. 

49. (new) A polygraph method for use in determining whether a person is being deceptive or 
non-deceptive with respect to a response eh'cited from the person, the method comprising: 

capturing thermal image data from at least one region of the face of the person during at 
least the elicited response; 

transforming the thermal image data to blood flow rate data representative of a change of 
blood flow rate over time in the at least one region of the face, wherein transforming the thermal 
image data comprises transforming the thennal image data using a thermodynamic model where 
change of blood flow rate is inversely proportional to the square of skin temperature deviation 
from a core temperature of a human body; and 

classifying the person as deceptive or non-deceptive with respect to the elicited response 
based on the blood flow rale data. 

50. (new) The method of claim 49, wherein capturing the thermal image data comprises 
capturing thennal image data of at least a region proximate an eye of the person. 
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5 1 . (new) A method for use in monitoring blood flow rate, the method comprising: 
providing thermal image data of at least a region of a face of a person; and 
transforming the thermal image data to blood flow rate information, wherein 

transfomiing the thermal image data comprises transfomiing the thermal image data using a 
thermodynamic model where change of blood flow rate is inversely proportional to the square of 
skin temperature deviation from a core temperature of a human body. 

52. (new) The method of claim 51, wherein providing the thermal image data comprises 
providing thermal image data of at least a region proximate an eye of the person. 

53. (new) The method of claim 51, wherein providing the thermal image data comprises 
providing thermal image data of more than one region of the face of the person. 

54. (new) The method of claim 5 1 , wherein providing thermal image data comprises: 
focusing a thermal infrared image device operable to provide thermal image data on at 

least the region of the face of the person; 

capturing frames of theirnal image data during at least a period of time; and 
tracking movement of at least the region of the face of the person. 

55. (new) The method of claim 5 1 , wherein the method further comprises determining a 
physiological state of the person based on the blood flow rate infonnaiion. 

56. (new) A system for use in monitoring blood flow rate, the system comprising: 

a thermal infrared image device operable to provide thennal image data of at least a 
region of a face of a person; and 

a computing apparatus operable upon the thermal image data to transfomi the thermal 
image data to blood flow rate information, wherein the computing apparatus is operable to 
transtbrm the thermal image data using a thermodynamic model where change of blood flow rate 
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is inversely proportional to the square of skin temperature deviation &om a core temperature of a 
liuman body. 

57. (new) The system of claim 56, wherein the computing apparatus is fiirther operable to 
determine a physiological state of the person based on the blood flow rate information. 

58. (new) The system of claim 56, wherein the thermal infirared image device is operable to 
provide thermal image data of at least a region proximate an eye of the person. 

59. (new) The system of claim 56, wherein the thermal infrared image device is operable to 
capture frames of thermal image data during at least a period of time, and further wherein the 
computing apparatus is further operable to track movement of at least the region of the face of 
the person during the period of time. 
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